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Objective. To examine the extent to which linkage mechanisms (on-site delivery,
external arrangements, case management, and transportation assistance) are associ-
ated with increased utilization of medical and psychosocial services in outpatient drug
abuse treatment units.
Data Sources. Survey of administrative directors and clinical supervisors from a
nationally representative sample of597 outpatient drug abuse treatment units in 1995.
Study Design. We generated separate two-stage multivariate generalized linear mod-
els to evaluate the correlation of on-site service delivery, formal external arrange-
ments (joint program/venture or contract), referral agreements, case management, and
transportation with the percentage of clients reported to have utilized eight services:
physical examinations, routine medical care, tuberculosis screening, HIV treatment,
mental health care, employment counseling, housing assistance, and financial coun-
seling services.
Principal Findings. On-site service delivery and transportation assistance were signif-
icantly associated with higher levels of client utilization of ancillary services. Referral
agreements and formal external arrangements had no detectable relationship to most
service utilization. On-site case management was related to increased clients' use of
routine medical care, financial counseling, and housing assistance, but off-site case
management was not correlated with utilization of most services.
Conclusions. On-site service delivery appears to be the most reliable mechanism
to link drug abuse treatment clients to ancillary services, while referral agreements
and formal external mechanisms offer little detectable advantage over ad hoc re-
ferral. On-site case management might facilitate utilization of some services, but
transportation seems a more important linkage mechanism overall. These findings
imply that initiatives and policies to promote linkage of such clients to medical and
psychosocial services should emphasize on-site service delivery, transportation and,
for some services, on-site case management.
Key Words. Drug abuse treatment units, substance dependence, delivery of health
care, health services needs and demands, mental health service, case management,
transportation
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Approximately one ofevery ten Americans suffers from an addictive disorder,
and 5.5 million Americans have problems severe enough to warrant addiction
treatment (Gerstein and Harwood 1990; Kessler, McGonale, Zhao, et al.
1994). Drug abuse and dependence produce dysfunction in multiple aspects of
the lives ofaddicted people, including their physical and mental health, family
situation, employment, finances, and housing. Drug abuse treatment pro-
grams usually provide a core of rehabilitative counseling services to address
clients' drug use and ancillary medical and psychosocial services to ameliorate
the multidimensional problems that drugs cause in their lives (Etheridge,
Hubbard, Anderson, et al. 1997). Attention to these diverse problems is
essential to quality drug abuse treatment. Research suggests that providing
medical and psychosocial services to drug abuse treatment clients improves
their overall health and functioning, retention in treatment, and substance use
outcomes (McLellan, Arndt, Metzger, et al. 1993; McLellan, Grissom, Zanis,
et al. 1997; McLellan, Hagan, Levine, et al. 1998; Rounsaville et al. 1986;
Stein, Samet, and O'Connor 1993).

Despite increasing recognition of the multifaceted adverse conse-
quences of addictive disorders and the benefits of multidimensional service
delivery, little is known about the ways in which drug abuse treatment
programs deliver medical and psychosocial services. Addiction treatment
clients face substantial systemic and personal barriers to receiving ancillary
medical and psychosocial services (Teitelbaum, Walker, Gabay, et al. 1992);
hence, various linkage mechanisms have been proposed for drug abuse
treatment programs to overcome these barriers. As will be described in
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more detail, methods of improving client linkages include on-site service
delivery, external arrangements of variable formality, case management, and
transportation assistance (D'Aunno 1997; Samet, Saitz, and Larson 1996).
However, few studies have examined the relative ability of these methods to
promote ancillary service utilization. Furthermore, no study has examined
these issues in a nationally representative sample of drug abuse treatment
units. This article thus examines the extent to which on-site delivery, external
arrangements, case management, and transportation promote utilization of
medical and psychosocial services in a nationally representative sample of
drug abuse treatment units.

CONCEPTUAL BACKGROUND AND
HYPOTHESES

This article focuses exclusively on integrative linkages, which we define as
structural or programmatic features of the drug abuse treatment unit or its
interorganizational relationships designed specifically to integrate medical
and psychosocial services with the unit's core function of drug rehabilita-
tion. Assuming that medical and psychosocial services represent processes
important to the production of drug rehabilitation, integrative linkages align
the drug abuse treatment unit and suppliers of these services across multiple
stages of the production process (Kaluzny, Zuckerman, and Rabiner 1998).

Linkage mechanisms vary in form, and exist on a continuum of theo-
retical efficacy (see Figure 1) (D'Aunno 1997; Oliver 1990; Samet, Saitz, and
Larson 1996). The extremes range from the ad hoc, market-based purchase
of services from local providers to the complete control and coordination
of a fully integrated, centralized service delivery system. This continuum
posits that stronger linkage mechanisms (toward the right) lower the barriers
("friction") to actual service delivery. For a given client in the treatment unit,
stronger linkage mechanisms increase the probability that the client will utilize
services. In organizational terms, stronger linkage mechanisms decrease the
uncertainty that these organizations can obtain needed services for their
clients . In drug abuse treatment units, sources of the uncertainty surrounding
the delivery of medical and psychosocial services are manifold, including
problems with insurance, identification of willing providers, clients' personal
disorganization, and lack of transportation, among others. In essence, this ar-
ticle empirically tests the proposition that clients in units with stronger linkage
mechanisms are more likely to utilize medical and psychosocial services than

445



446 HSR: Health Services Research 35:2 (June 2000)

clients in units that lack such linkages. Because the configurations of linkage
mechanisms are non-exclusive-that is, drug abuse treatment units can use
one or more of them simultaneously-we examine hypotheses pertaining
to the independent influence of each mechanism on clients' utilization of
these services.

On-Site Delivery

On-site programs effectively augment drug abuse treatment clients' utilization
of medical services (Samet, Saitz, and Larson 1996). In addition to overcom-
ing the substantial political, bureaucratic, attitudinal, and financial barriers
separating addicted persons from these services (Center for Substance Abuse
Treatment 1993; Teitelbaum, Walker, Gabay, et al. 1992; Umbricht-Schneiter
et al. 1994), on-site delivery overcomes the problems of geographic sepa-
ration, client disorganization, and poor motivation that inhibit clients from
keeping outside appointments (Friedmann et al. 1999; Umbricht-Schneiter
et al. 1994). These features, in concert with formalization, make it likely that
on-site programs will increase service utilization across service categories.

Hypothesis 1. The extent of on-site service delivery in drug abuse treatment
units will be positively related to utilization ofmedical and psychosocial services.

External Arrangements

Most units lack the funding and diverse expertise to provide fully inte-
grated, comprehensive services on-site (Friedmann et al. 1999; Schlenger,
Kroutil, and Roland 1992). Consequently, most units provide ancillary ser-
vices through external arrangements designed to link clients to off-site service
providers. Ad hoc referral is the most market-based alternative; clients are
referred to available providers in the marketplace, with minimal regard for

Figure 1: The Continuum of Integrative Linkage Mechanisms

Lowest Certainty of Service Delivery Highest4+ ,
Ad Referral Contractual Joint Program Case Management/ On-Site
hoc Agreement Arrangement or Venture Transportation Program

The arrow represents the level of certainty with which an organization can deliver
services to its clients. Clients in units with linkage types toward the left are expected to
have a lower probability of service utilization, and towards the right a higher probability.

Source: Adapted from D'Aunno 1997.
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whether they obtain needed services or continuity of care (D'Aunno 1997).
Referral agreements, another category of informal arrangement, create a
simple exchange network in which two or more providers form preferred
relationships based on agreed rules of exchange (D'Aunnno 1997; Kaluzny,
Zuckerman, and Rabiner 1998). Although referral agreements cost the treat-
ment unit essentially nothing, they are not enforceable and do little to over-
come the structural and personal barriers clients face in receiving needed
ancillary services (D'Aunno 1997); we anticipate that referral agreements will
have little relation to service utilization.

Formal external arrangements include joint programs or ventures and
contracts between drug abuse treatment units and external service providers.
A joint program or venture involves a business engagement between two or
more organizations that combine their interests and resources for a specific
purpose, such as developing a needed service. In contractual arrangements
the parties sign legally binding agreements about exchanges of resources,
personnel, or clients but do not necessarily join together to create new
products or services. For example, a drug abuse treatment unit might contract
with a local clinic to provide physical examinations and routine medical care
to its clients. Units that enter into formal arrangements must make legally
binding commitments. In exchange, the formalization of these mechanisms
should, in theory, increase the probability ofservice delivery (D'Aunno 1997).

Hypothesis 2. In drug abuse treatment units, the extent of service delivery
through formal external arrangements will be associated with greater utilization
of medical and psychosocial services.

Case Management and Transportation

The linkage mechanisms previously described still place the burden for per-
sonal organization, appointment keeping, and transportation on the client.
These factors may be the most important barriers to service delivery because
chronic substance abuse typically produces lifestyle disorganization and fi-
nancial straits (Teitelbaum, Walker, Gabay, et al. 1992). In this setting, case
management facilitates and coordinates the delivery of the diverse services
that address the multiple needs of drug-dependent clients (Ridgely and Wil-
lenbring 1992). Given the previously described barriers that these clients
face, linking clients to needed services is a primary goal of case management
in drug abuse treatment units (Ridgely and Willenbring 1992). On-site case
management is expected to be most effective in this regard, because case man-
agers within the program, like the staff ofany on-site service delivery program
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(Umbricht-Schneiter et al. 1994), can find clients who miss scheduled appoint-
ments and assist them on an unscheduled basis. Relatedly, units that deliver
both on-site and off-site case management have the capability for greater
flexibility, individualized care planning, and continuity of care-hallmarks of
quality case management services (Ridgely and Willenbring 1992). However,
clients of units that provide only off-site case management face the same
issues of lifestyle disorganization and lack of unscheduled contact for case
management as they do for any external referral.

Hypothesis 3. The extent to which drug abuse treatment units provide on-site
case management will be positively related to clients' utilization of medical and
psychosocial services.

Transportation Assistance. Because drug abuse treatment clients may lack
money for bus- or cabfare, a valid driver's license, or the goodwill of friends
or family to drive them, transportation to appointments may be an important
barrier to service delivery. Transportation would thus be a natural linkage
mechanism in this setting.

Hypothesis 4. The extent to which drug abuse treatment units provide trans-
portation assistance will be positively related to clients' utilization of medical
and psychosocial services.

Control Variables: Organizational Characteristics
and Clients'Needs
Models to determine the independent influence of the linkage mechanisms
must account for other factors related to the extent of service utilization.
Previous conceptual and empirical work supports the reasoning that organi-
zational characteristics and needs of the drug abuse treatment population
are associated with the degree of a unit's service delivery (D'Aunno and
Vaughn 1995). Such factors include the unit's ownership and affiliation, its
resources, the mandates to which it is subjected, and its clients' characteristics
as indicative of their needs and personal resources (D'Aunno and Vaughn
1995; Friedmann, Alexander, and D'Aunno 1999).

METHODS

Sample
This study uses cross-sectional data from the 1995 wave of the national
Drug Abuse Treatment System Survey (DATSS), a panel study of America's
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outpatient drug abuse treatment units (D'Aunno 1996). An eligible outpatient
unit was defined as a physical facility with more than half of its resources
dedicated to non-residential treatment of drug abuse problems. Veterans
Affairs and correctional facility programs were excluded.

From the 1988 and 1990 waves of DATSS, 429 programs remained
eligible; interviews were obtained in 376 programs (88 percent). In addition to
programs recontacted from the earlier waves, the sample was supplemented to
provide unbiased representation ofthe treatment unit population in 1995. The
sampling frame for the cross-sectional sample was a subset of the 1994-1995
National Frame of Substance Abuse Treatment Programs, the most complete
listing available of the nation's drug abuse treatment units: a total of 32,927
unduplicated programs (Heeringa 1996).

The sampling frame was stratified by treatment modality (methadone
or drug-free), ownership (private for-profit, private not-for-profit, or public),
and affiliation (hospital, mental health center, or freestanding). For the 1995
supplementation, the frame was stratified on these factors to ensure adequate
numbers of private, non-hospital, non-methadone units. A random sample of
972 programs was screened by telephone: only 270 programs were eligible,
and 231 (86 percent) of them agreed to be interviewed. All told, a nationally
representative, stratified sample of 699 units was contacted in 1995 and 618
(88 percent) participated. The current analysis examines the 597 units with
data regarding the delivery of medical and psychosocial services.'

Data Collection

Each unit's administrative director and clinical supervisor completed tele-
phone interviews. Directors provided information about the unit's owner-
ship, affiliations, environment, finances, and managed care arrangements.
Supervisors provided information about clients, staff, and service delivery.
All information was collected for the most recent complete fiscal year, except
where noted.

The study team at the University of Michigan's Institute for Social
Research (ISR) employed several procedures to ensure high-quality, valid,
and reliable telephone survey data (Groves, Biemer, Lyberg, et al. 1988). In
preparation for the survey, the study team performed case studies to inform
survey development, pretested the survey twice with national samples ofmore
than 40 respondents, extensively trained the experienced ISR telephone
interviewers about this particular study, and mailed each director a letter
explaining the study. During the data collection, the investigators guaranteed
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confidentiality and feedback reports to respondents, conducted live inter-
viewer checks, and used frequent probes and follow-up questions. At the
completion ofdata collection, the investigators conducted checks for response
consistency within and between each section of the survey and between the
different waves ofthe survey; these checks indicate high levels of consistency.
To verify further the validity of these unit-level data collection methods, the
investigators compared the 1990 DATSS data with discharge abstracts from
the 1990 Drug Services Research Study (DSRS) (Batten, Horgan, Prottas, et al.
1993). The DSRS abstracted the charts of2,200 drug treatment clients in 1990.
The comparison of DATSS and DSRS demonstrated similarity in several
key measures, including average treatment duration (6.1 months versus 6.0
months, respectively), mean number of current clients (100.3 versus 100.9),
and the number ofpaid treatment staff (8.2 versus 8.2). The concordance ofthe
DATSS measurements with chart-based data provides reasonable evidence
of their validity.

Dependent Variables

For each of eight service categories (physical examinations, routine medi-
cal care, tuberculosis screening, treatment for acute HIV/AIDS conditions,
treatment for mental health problems, employment counseling, financial
counseling services, and housing assistance), clinical supervisors were asked
whether the particular services were available to clients either directly from
the unit staff or through arrangements with other providers. These yes/no
responses are the dependent variables for first-stage models (not shown)
used to calculate lambda, the selection factor in the full models. For each
available service category, the clinical supervisor next indicated the percent-
age of clients who received the service either directly from the unit's staff
or through arrangements with other providers. These proportions indicate
service utilization, the dependent variable for the multivariate models.

EXPLANATORY VARIABLES

Linkage Mechanism

On-Site Service Delivery. For each available service category, the clinical super-
visor reported the percentage of services provided by an outside source. By
subtracting this response from 100 percent we calculated a variable indicating
the percentage of each service delivered on-site.2
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ExternalArrangements. For those services provided by an outside source,
we used the clinical supervisor's reports to calculate the percentage of services
delivered through (1) an ad hoc arrangement, (2) a referral agreement, (3) a
contract, (4) ajoint program or venture, or (5) another arrangement.3 Because
few units had a joint program or venture, this category was combined with
contractual arrangements into the "formal extemal arrangement" category.
Ad hoc referral is the referent.

Case Management. We used the clinical supervisor's reports to calculate
the percentage of case management services delivered in units that had case
management available (1) on-site, (2) through an external provider (off-site),
or (3) through both on-site and off-site providers.4 Referent units provided no
case management.

Transportation. After indicating whether transportation assistance was
available in their unit, clinical supervisors reported the percentage ofthe unit's
outpatient substance abuse clients who received transportation assistance in
the previous fiscal year.

Control Variables

Because the organizational characteristics of a treatment unit can influence
its service patterns (D'Aunno and Vaughn 1995; Friedmann, Alexander, and
D'Aunno 1999), our multivariate models control for potentially confounding
organizational features:

Ownership andAffiliation. Unit directors' responses about the profit sta-
tus of the treatment units' owners were dummy-coded (O = no, 1= yes) as two
variables-private non-profit and private for-profit-with public ownership as
the referent category. Affiliation with a hospital or mental health center was
similarly dummy-coded, with freestanding or other affiliation as the referent
category.

Resources. Clinical supervisors reported the number of clients treated
by the unit in the past fiscal year (unit size). Unit directors reported the initial
year ofoperations, and unit age in 1995 was calculated. The number of clients
per year divided by the number of full-time equivalents (FTEs) employed by
the unit constituted the client-staff ratio, a proxy for caseload. Unit directors
reported multiple sources of revenue, which were added together to form
total revenue.

Mandates. Unit directors reported whether the unit provided metha-
done treatment (0= no, 1 = yes), whether the unit hadjoint Commission on
Accreditation of Healthcare Organizations (JCAHO) accreditation (0= no,
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1 = yes), and whether managed care arrangements required coordination of
care with health care or social service providers (O = no, 1 = yes).

Client Characteristics. Clinical supervisors reported the percentage of
female, African American, dually diagnosed, HIV-infected, managed care-
insured, and unemployed clients in the past fiscal year. Reports of the per-
centage of the unit's clients in each age decade were used to estimate their
mean age.

Statistical Methods

The unit of analysis was the treatment unit. Except for description of the
sample, we used weights to compensate for the stratified sampling design
(Heeringa 1996). To examine the effects of on-site care, external arrange-
ments, case management, and transportation on the proportion of clients
who received each service, we used a hierarchical modeling strategy. We first
generated eight separate generalized linear mixed models of the logit of the
proportion of clients who received each service (with variances adjusted for
overdispersion) including only the analytic variables of interest (McCullagh
and Nelder 1989; SAS Institute 1990). These models were our base models.
To address concerns about selection bias, we next used a two-part estimation
procedure to correct for bias that might result from differential availability of
services. Because information about linkage mechanism and service utiliza-
tion exists only for those units in which the service is available, selection bias
might result if differences between units that do and do not offer the service
were correlated with extent of service delivery. We therefore generated two-
stage models that first performed probit regressions in the entire sample of
units to estimate the likelihood that each service was available. For each
service, we created a selection bias parameter (lambda) that summarized
information about the factors that influenced service availability (yes/no)
and, consequently, observation of the dependent variable in the second stage
(Breen 1996). We added the organizational control variables and lambda
to the base models to create the full models. All significance tests were
two-tailed.

RESULTS

Descriptive Findings
Of the 597 units in the sample, 14 percent were private for-profit organiza-
tions, 62 percent were not-for-profit, and 24 percent were publicly owned.
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Eighteen percent were affiliated with a hospital, and 18 percent with a mental
health center; 64 percent were freestanding or otherwise affiliated. The units
served a mean (± s.d.) of 567 ± 751 clients in the previous fiscal year, and
total revenues averaged $519,470 ± $895,809. Methadone was available in
123 units (21 percent). One hundred forty units (24 percent) wereJCAHO
accredited.

Nationwide, among the various services in the medical category, a
range of 6 percent to 38 percent of units had on-site services available
to their clients, and 5 percent to 35 percent of the units provided more
than half of their clients with on-site medical care. Mental health care was
available on-site in 56 percent of all units, and 52 percent provided these
services to over half of their clients. Among the various social services, on-
site services were available in the range of 19 percent to 46 percent of units,
but only 17 percent to 40 percent provided these services to more than half
of their clients.

Of the units that provided services at all (see Table 1), the majority of
units used external arrangements to deliver medical services.Joint programs
or ventures were uncommon, with fewer than 4 percent of units making
medical services available through that mechanism. More units used joint
programs or ventures to provide psychosocial services, with 8 percent ofunits
reporting such a mechanism to provide mental health care or employment
counseling and 15 percent to provide housing assistance. Units made formal
contractual arrangements with outside providers to provide relatively few
services. Most units used informal mechanisms: referral agreements or ad
hoc referral.

Overall, case management was available on site in 56 percent of all units,
off site in 16 percent, and both on site and off site in 6 percent. Where on-site
case management was available, a mean (± 1 s.d.) of69 + 36 percent of clients
received it; off site 36 ± 34 percent of clients received case management; and
when units had both on- and off-site case management, 66 ± 41 percent of
clients received it. Transportation was available in 56 percent of all units. In
units that offered transportation, 29 ± 31 percent of clients received it, or 16
± 27 percent of clients overall.

Relationship Between Linkage Mechanisms
and Service Utilization
The two-stage models supported Hypothesis 1 (Table 2).5 The extent of on-
site delivery was significandy associated with greater utilization of physical
examinations, tuberculosis screening, HIV/AIDS treatment, mental health
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care, employment counseling, and financial counseling. The small numbers
of units with formal external arrangements limited our power to test Hy-
pothesis 2, but formal external arrangements were associated with increased
delivery of employment services. As expected, referral agreements, which
were present in a large proportion of the units, were not related to service
utilization. Hypothesis 3 was weakly supported; on-site case management
was not related to clients' use of medical or mental health services, but
was positively correlated with their utilization of financial counseling and
housing assistance. Off-site case management had a positive relationship
with housing assistance in the full model but a negative relationship with
tuberculosis screening. Clients in units with both on- and off-site case man-
agement had increased utilization of routine medical care and financial
counseling only. However, Hypothesis 4, concerning transportation assis-
tance, was supported in the full models for physical examination, routine
medical care, employment counseling, financial counseling, and housing
assistance.

Because one might expect transportation assistance to have stronger
effects in units with more case management, we performed supplemental
analyses to explore for joint effects between these mechanisms. Interaction
terms between the level of transportation assistance and the availability of
on-site case management were significant for the utlization of tuberculosis
screening (parameter estimate, [P], 0.094; p = .04) and employment coun-
seling (fi, 0.042; p = .03). Interactions between transportation and off-site
case management were significant for utilization of physical examinations
(P, 0.097; p = .04), tuberculosis screening (f6, 0.131; p = .04), and employ-
ment counseling (fi, 0.077; p = .004). Analogous exploratory analyses re-
vealed no significant interactions between these mechanisms and the extemal
arrangements.

The base models (not shown) produced results that were similar to, but
stronger than the fulll models. For example, the parameter estimate per 10 per-
cent (p 10) for on-site delivery in the model ofphysical examinations was 0.357
in the base model versus 0.164 in the full model (see Table 2). Other findings in
the base models lost statistical significance in the full models. On-site delivery
was a significant correlate of routine medical care utilization (6i10, 0.156; p =
.003) in the base model but not in the full model. Similarly, transportation
assistance was associated with delivery of tuberculosis screening (,810, 0.378;
p = .000 1), and case management on- and off-site was significantly related to
mental health care (#ilo, 0.09 1; p = .04) and to employment counseling (,6il,
0.136; p = .03) in the base models.
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DISCUSSION

Studies of convenience samples ofdrug abuse treatment units have found that
few such units offer medical and psychosocial services, and that clients' overall
receive a minimal level of these services (Etheridge et al. 1995; McLellan,
Grissom, Zanis, et al. 1997; Widman, Platt, Lidz, et al. 1997). Our descriptive
findings confirm the low utilization of important medical and psychosocial
services in a nationally representative sample of drug abuse treatment units.
Although a substantial minority of units has some on-site services available
to clients, most use informal external arrangements-referral agreements or
ad hoc referral-to deliver these services.

Our analytic findings suggest that the ability ofon-site service delivery to
promote utilization ofmedical and psychosocial services, previously shown in
small studies, may be generalizable across the American drug abuse treatment
system. For example, Umbricht-Schneiter and colleagues (1994) found that
92 percent of clients randomized to on-site delivery received medical services
compared to only 35 percent of clients sent by referral agreement to a
local clinic. Other studies have affirmed that on-site delivery effectively links
clients to ancillary services (McLellan, Arndt, Metzger, et al. 1993; McLellan,
Grissom, Zanis, et al. 1997; Rounsaville et al. 1986).

We could detect no advantage of formal external arrangements (joint
programs/ventures and contractual arrangements) over ad hoc referral in
terms of service utilization in this environment. However, the small number
ofunits with formal external arrangements limited the study's power to detect
this relationship. Employment counseling was one exception. Although for-
mal arrangements create more reliable linkages in theory, no prior empirical
research has examined the association between formal arrangements and
ancillary service utilization in addiction treatnent units. Umbricht-Schneiter
and colleagues (1994) suggested that unscheduled contact between medical
staff and clients was essential to the effectiveness of their on-site model,
encounters that would be absent in any decentralized model. Although formal
external arrangements have been offered as alternatives to on-site delivery,
more research is needed to discern whether they are worth the resources and
loss of autonomy to treatment units (D'Aunno 1997).

The weak association between case management and ancillary service
utilization here is in contrast to the few published studies of case manage-
ment in the substance abuse field. In the Alcohol, Drug Abuse, and Mental
Health Administration/Health Resources Services Administration Linkage
Demonstration, 97 percent of referred clients who were case managed for
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seven or more months received primary care services versus 58 percent
who were case managed for one month or less, but this evaluation did not
control for the greater opportunity for service delivery associated with a
client's longer contact with the treatment system (Schlenger, Kroutil, and
Roland 1992). More rigorous investigations have also found positive effects
of case management on utilization of health and psychosocial services (Blank
et al. 1996; Shwartz et al. 1997; Siegal, Fisher, Rapp, et al. 1996). A re-
cent study of public addiction treatment programs found that on-site case
management and contractual arrangements increased medical, psychiatric,
and employment service utilization two- to threefold over ad hoc referral
(McLellan, Hagan, Levine, et al. 1998). These studies were performed in
selected units with funded initiatives or research protocols. In contrast, our
data suggest that case management may facilitate ancillary service utilization
to a lesser degree in naturalistic settings. In the real world, case management
may lack the standardization, rigor, and focus ofinterventions developed for a
funded policy initiative or research protocol. Housing assistance and financial
counseling appear to be important exceptions, consistent with the literature
supporting the value of case management for indigent clients with housing
needs (Sosin, Bruni, and Reidy 1995). Notably, off-site and combined on-
and off-site case management appeared to have stronger relationships with
housing assistance and financial counseling, respectively, than did on-site case
management. Future theory development regarding service integration and
case management should address this suggested relationship between off-site
case management and the delivery of human services not directly related
to health.

Our results also suggest that transportation assistance is an important
linkage mechanism in this setting. Few studies have examined the influence of
transportation on service delivery. Patients often cite transportation problems
as significant barriers to needed health care services (Guidry et al. 1997;
Marcus, Crane, Kaplan, et al. 1992; Musey, Lee, Crawford, et al. 1995),
but no published study has examined transportation in the substance abuse
treatment context. Exploratory analyses of the interactions between trans-
portation and case management suggest that these linkage mechanisms may
be synergistic for some services. The organization, costs, and effectiveness of
transportation assistance clearly warrant further study.

These analyses have several limitations. First, we have no client-level
information about service utilization, only unit-level reports from clinical
supervisors. Although this method of unit-level data collection has been
validated against chart-abstracted data for other measures in this population,



Linkage to Services in Drug Treatnt 4

including clients' average length of stay and methadone dosage, the accuracy
of these reports is unknown (Batten, Horgan, Prottas, et al. 1993). Second,
ascertainment bias might have augmented the reported service utilization in
units that provided on-site services because clinical supervisors of those units
might have had more information about their clients' receipt of services.
Third, because the two-stage modeling approach is sensitive to violation
of the functional form assumption used in identification, our correction for
selection bias may not be robust. Fourth, these cross-sectional analyses cannot
determine causal direction, that is, whether stronger linkages increase service
utilization or vice-versa.

Despite its limitations, this study suggests several challenges for pol-
icy and future research. On-site delivery seems the most reliable mecha-
nism to link drug abuse treatment clients to services, but some investigators
have raised concerns about its cost-effectiveness (Kraft, Rothbard, Hadley,
et al. 1997)). Meanwhile, forxnal external arrangements such as joint pro-
grams/ventures or contracts, promoted as less cosdy alternatives to on-site
care (D'Aunno 1997; Samet, Saitz, and Larson 1996), do not appear to be
strongly related to service utilization. Finally, although case management is
popular across the drug abuse treatment system, transportation may be amore
important linkage mechanism. These findings suggest that initiatives, grants,
and organizational policies to promote the linkage of addiction treatment
clients to medical and psychosocial services should emphasize on-site deliv-
ery, transportation, and for some social services, on-site case management.
Future research should further explore the effect of linkage mechanisms on
service utilization, as well as the costs and outcomes associated with better
linkages to medical and psychosocial services.
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NOTES

1. In the first-stage analyses of service availability, listwise deletion of missing
values reduced the sample size from 597 possible cases to approximately 501
cases. We compared service availability and utilization in the deleted cases
using chi-square and independent sample t-tests, respectively. We detected
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no significant differences between the deleted cases and those included in the
analyses.

2. We treat the terms "inside," "on site," and "centralized" as synonymous. Thus,
these terms refer to the location of the services and not the employment status
(full-time, part-time, consultant) of the staff members. However, analyses not
shown demonstrated strong associations between the staffing of professionals
qualified to deliver these services (e.g. physicians and nurses) and on-site
delivery (e.g. routine medical care).

3. Because we hypothesized thatincreases in service delivery through aparticular
external arrangement would increase overall service utilization, we needed to
quantify the percentage of services delivered off site through each arrange-
ment. In order to do so, we assumed that the proportion of services delivered
by an outside source was delivered through the indicated linkage mechanism.
For example, if a supervisor indicated that 70 percent of routine medical care
services were provided by an outside source and that these services were
provided mostly through a referral agreement, we attributed 70 percent of
the services to a "referral agreement" arrangement, 30 percent to on-site care,
and zero percent to the other arrangements. Our results were unchanged when
we assigned 51 percent of the services provided by an outside source to the
arrangement identified as providing most of the services and divided the rest
evenly between the remaining arrangements.

4. For units in which case management was available, the respondent indicated
the percentage of clients for whom case management was performed, and
whether a staff person from the unit, someone from outside the unit, or
both performed case management. We attributed the proportion of case
management delivered to the indicated location. For example, if 80 percent
of clients received case management, and only on-site case management was
available, we assumed that an on-site program or provider had case managed
the entire 80 percent ofclients. Ifthe supervisor indicated instead that only off-
site case management was available, we assumed that an off-site provider had
case managed the entire 80 percent ofclients. Finally, ifthe supervisor reported
that case management was available both on- and off site, we attributed the 80
percent of clients to a third variable for units that provided both on-site and
off-site case management.

5. First-stage probit models examined the availability of medical and psychoso-
cial services in the units either on site or through an arrangement with outside
providers (data available on request). In general, units that had medical
services available had public rather than private ownership, greater total
revenue, a lower client-staff ratio, a managed care arrangement that required
coordination of medical and social services, and more unemployed clients
(Friedmann et al. 1999). Employment services were more available in units
with a larger size,JCAHO accreditation, and a greater percentage of women
clients. Financial counseling was more available in units with a larger size, a
lower client-staff ratio,JCAHO accreditation, a managed care requirement
to coordinate social services, more women clients, more unemployed clients,
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and an older clientele. Units with housing assistance available had public
ownership, a managed care requirement to coordinate services, more women,
and more unemployed clients. These models generated lambda, the selection
factor in the full model.
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